Proteome-wide analysis of lysine acetylation in adult Schistosoma japonicum worm.
Lysine acetylation, a ubiquitous and conserved posttranslational modification, has recently been shown to participate in many diverse non-chromatin-associated biological processes in prokaryotes and eukaryotes. However, the full extent and functional significance of acetylation in Schistosoma japonicum is still unknown. To investigate the nature, extent, and biological functions of lysine acetylation in schistosomes, immunoaffinity-based acetyl-lysine peptide enrichment, integrated with mass spectrometry, was used to comprehensively characterize the lysine-acetylated proteins in this parasite. In total, 1109 acetylated proteins and 2393 acetylation sites in S. japonicum were identified, representing the largest acetylome yet reported in a parasite. In a bioinformatic analysis showed that these acetylated proteins were mainly enriched in the biological process categories of metabolism, gene expression, translation, and transport. The classification according to molecular function revealed that the largest class involved the catalytic activity of different enzymes, including oxidoreductase, transferase, and pyrophosphatase activities. Most of the acetylated proteins in the cellular component category occurred in the cytoplasm, membrane, cytoskeleton, and nucleus. These data demonstrate the generality of lysine acetylation and provide the first global survey of acetylation in schistosomes. Our findings are an exciting starting point for the further exploration of the functions of acetylation in the biology of this parasite. Schistosomiasis is one of the world's most prevalent and neglected tropical parasitic zoonotic diseases, and it causes almost 200,000 deaths annually. To control and eradicate schistosomiasis, effective vaccines are urgently required, and drug targets that are essential for schistosome survival must be identified in fundamental studies of schistosome biology. Posttranslational modifications are complex, fundamental, and important mechanisms that regulate the physiological functions of organisms. Lysine acetylation, a ubiquitous and conserved posttranslational modification, has recently been shown to participate in many diverse non-chromatin-associated biological processes in prokaryotes and eukaryotes. However, the full extent and functional significance of acetylation in Schistosoma japonicum is still unknown. To investigate the nature, extent, and biological functions of lysine acetylation in S. japonicum, we employ immunoaffinity-based acetyl-lysine peptide enrichment, integrated with mass spectrometry to comprehensively characterize the lysine-acetylated proteins in this parasite. The results of our data demonstrate the generality of lysine acetylation and provide the first global survey of acetylation in schistosomes. Our findings are an exciting starting point for the further exploration of the functions of acetylation in the biology of this parasite. Meanwhile, identifying the mechanisms and proteins targeted by acetylation may also provide a promising avenue for specific drug design and the development of sophisticated therapeutic strategies.